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TITLE: 



MATERIAL LAMINATE FOR USE AS AN OUTER LAYER ON 
ABSORBENT PRODUCTS 



5 



TECHNICAL FIELD: 



The invention relates to a material laminate for use as an outer 



layer on absorbent products such as nappies, panty nappies, incontinence 
10 shields, sanitary towels, bandages or the like. The material laminate 

exhibits a planar dimension and a thickness direction perpendicular to the 
planar dimension and includes a first liquid-permeable fibrous material 
layer and a second liquid-permeable, porous and resilient material layer, 
with at least one of the material layers including thermoplastic material and 
15 the two material layers being mutually connected by the material laminate 
exhibiting bonding sites within which the thermoplastic material has been 
caused to at least partially soften or melt and thereby bond the two 
material layers together. The invention also relates to an absorbent 
product which includes the material laminate. 

20 

BACKGROUND: 



exhibit a liquid-permeable outer layer which faces the body of the user 
25 when the product is used. Such an outer layer often consists of a 

nonwoven material, i.e. a fibre material in which the fibres included in it 
have been bound together in some other way than by means of weaving 



the outer layer and an absorptive body which is included In the product. 
30 Such a liquid-transferring layer should have the ability to receive large 
quantities of liquid rapidly and spread the liquid and temporarily store it 
before it is absorbed by the underlying absorptive body. This is of great 



Absorbent products which are intended for single use normally 



It is also known to arrange a liquid-transferring layer between 
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importance, especially in the case of today's thin, compressed absorptive 
bodies, which often have a high content of so-called superabsorbents. 
While such materials have a high absorptive capacity, they in many cases 
exhibit a rate of admission which is too low for managing instantaneously 
5 to absorb the large quantity of liquid which can be emitted over a few 
seconds in association with urination. A porous, relatively thick liquid- 
transferring layer, for example in the form of a fibre wad, a bound or 
unbound carded fibre layer, or some other type of fibre material, has a high 
capacity for receiving liquid instantaneously and can temporarily store the 

10 liquid until the absorptive body has had time to absorb it. This situation 

also applies to porous foam material. In order for the absorbent product to 
be able to receive repeated volumes of liquid, it is necessary for the liquid- 
transferring layer essentially to have time to be emptied of liquid between 
each wetting. In this connection, the porous structure of the liquid- 

1 5 transferring layer expediently interacts with a more compact and/or more 
hydrophilic absorptive body. 

Examples of absorbent products which contain porous liquid- 
transferring layers are to be found in US-A-3.371 .667, EP-A-0,312.1 18, 
EP-A-0,474,777, EP-A-685.214 and WO 97/02133. 

2 0 A problem associated with the absorbent products which have 

been described is that the liquid-permeable outer layer materials often 
exhibit an effective median pore size which is less than the median pore 
size of the underlying recipient layer. In order to improve the liquid transfer 
between the outer layer and the liquid-transferring layer, EP-A-685,214 

2 5 and WO 97/01233 have proposed that the two layers be bound to each 
other by the layers being melted together in a bonding pattern in the form 
of points or lines. However, a disadvantage of arranging a large number of 
bonds at a short distance from each other is that the surface material 
laminate loses volume and, as a result, pliancy and kindness to the skin. 

30 Furthermore, the bonds result in the material laminate becoming relatively 
stiff and, for this reason as well, less comfortable to wear in contact with 
the skin. As a result of the bonds decreasing the volume of the laminate, 
i.e. its thickness, the distance between the absorptive body of the product 
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and the body of the user also decreases. This thereby increases the risk of 
liquid penetrating back out of the product and wetting the body of the user. 

There thus remains a need for an improved surface material 
which exhibits good liquid-transferring ability and low rewetting and, at the 
5 same time, a high degree of pliancy, kindness to the skin and flexibility. 



BRIEF DESCRIPTION OF THE INVENTION: 



The present invention provides a material laminate of the type 

10 specified in the introduction. The material laminate according to the 
invention is primarily distinguished by the fact that the bonding sites 
extend in the thickness direction of the material laminate, through the first 
material layer and at least through a part of the second material layer, and 
are arranged in two or more groups with at least two bonding sites in each 

15 group, with the greatest relative distance between two bonding sites which 
are located close to each other in a particular group being less than the 
shortest distance between the group and the neighbouring group which is 
located closest to it, as a result of which the material laminate exhibits 
bond-free areas between the bonding sites within each bonding group 

2 0 which have a higher density than bond-free areas of the material laminate 
which are located between the bonding groups. 

Further distinctive features and embodiments are evident from 
the subsequent patent claims. 

By means of arranging the bonds, in accordance with the 

25 invention, in a pattern which produces, from the bonds, limited areas of 
higher fibre density alternating with areas of lower fibre density, a material 
laminate which is of high bulk, pliancy and flexibility is obtained, at the 
same time as its ability to transfer liquid and its ability to store liquid 
temporarily are very good. In addition, a material laminate according to the 

30 invention is very airy and pleasant to wear against the skin and exhibits 
low rewetting. 



BRIEF DESCRIPTION OF THE FIGURES: 
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In that which follows, the invention will be described in more 
detail with reference to the figures which are shown on the attached 
drawings. 
5 In this connection: 

Figure 1 shows a plane view of a material laminate according to the 
invention, 

1 0 Figure 2 shows a section along the line ll-ll through the material laminate 
in Figure 1, 

Figure 3 shows a first bonding pattern, 

15 Figure 4 shows a second bonding pattern, 

Figure 5 shows a third bonding pattern. 

Figure 6 shows a fourth bonding pattern, 

20 

Figure 7 shows a fifth bonding pattern, and 

Figure 8 shows an incontinence shield with a material laminate according 
to the invention. 

25 

DESCRIPTION OF EMBODIMENTS: 



The material laminate 1 shown in Figures 1 and 2 includes a 
first material layer 2 and a second material layer 3. In this connection, the 
30 first material layer 2 expediently consists of a relatively thin nonwoven 
material. 

Nonwoven materials can be produced by many different 
methods, for example by carding or spinning a fibre pile which is then 
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bound. Furthermore, use can be made of the melt-blown technique in order 
to deposit short fibres in the form of a fibre mat, A number of different 
methods exist for binding the fibres in a nonwoven material. For example, 
different types of binding agent can be used. Furthermore, heat-meltable 
5 components in the material can be exploited for binding by means of 
ultrasound or by means of supplying heat. Other binding methods are 
needling and hydroentangling. Moreover, different binding methods can be 
combined with each other. 

Since the material laminate is used as a liquid-permeable 

10 surface matenal on an absorbent product, the first material layer 2 is the 
layer which is intended to be facing a user of the product. In this 
connection, it is important that the surface of the first layer which is facing 
the user is smooth and soft. 

The second material layer 3 is advantageously thicker than the 

15 first material layer 2 and consists of a porous, resilient fibre material 

having a thickness of 0.5-4 mm. The second material layer 3 serves as a 
liquid-transferring layer when the material laminate is arranged, as a 
surface material, on an absorbent product. In this connection, the second 
material layer 3 should have the ability to receive large quantities of liquid 

2 0 over a short period, spread the liquid in the plane of the material layer, 
convey the liquid onward to an absorptive body which is arranged under 
the material laminate 1 and, in addition, also be able temporarily to store 
liquid which the absorptive body has not had time to absorb. 

Materials which are particularly well suited for use in the second 

2 5 material layer are synthetic fibre wads, carded fibre layers which are 
bound or unbound, or bulky nonwoven materials. A special type of fibre 
material which can be used is tow. which is understood to mean fibres 
which are in the main parallel, long or infinite, or fibre filaments which are 
present in the form of layers or strands. Porous, hydrophilic foam materials 

30 are another type of suitable material. The second material layer can 
furthermore consist of two or more layers of different materials or of the 
same type of material. 

A composite nonwoven material, consisting of a first material 
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layer 2 composed of a nonwoven material of synthetic fibres having a 
grammage of between 10 and 50 glm and a second material layer 3 
composed of a wad of synthetic fibres having a grammage of between 20 
and 100 g/m^ may be mentioned as an example, which is in no way 
5 limiting, of a material laminate according to the invention. At least the first 
material layer 2, and preferably both the layers 2, 3. include thermoplastic 
material. Suitable thermoplastic materials are polyolefins such as 
polyethylene and polypropene, and polyamides, polyesters and the like. 
Different types of so-called bicomponent fibres can also be used. 
1 0 The two material layers 2, 3 are connected to each other by a 

large number of bonding sites 4. In this connection, the bonding sites 4 are 
virtually punctate and have been formed by simultaneously compressing 
the materia! laminate 1 and supplying energy to it. This has caused the 
thermoplastic material to soften or melt at the bonding sites 4 and thereby 
1 5 bond together the two layers 2. 3 which are included in the material 

laminate 1 . The bonding together of the first and second material layers 2. 
3 is expediently performed by means of heat bonding or by means of 
ultrasound bonding. The bonding sites 4 are arranged in groups 5 with four 
bonding sites 4 in each group 5. In this case, the four bonds are located so 
2 0 that they form the corners of a square. The relative distance between the 
bonding sites 4 in each group is less than the relative distance between 
the groups 5. In this context, the distances within the groups 5 are 
determined as being the shortest distance between the bonding sites 4 
which are lying adjacent to each other. In a corresponding manner, the 
25 distance between the groups 5 is determined as being the shortest 

distance between groups 5 which are lying adjacent to each other. In both 
cases, the distances are measured from the edges of the bonding sites 4. 
The shortest distance between adjacent groups, as measured between the 
bonding sites 4, in each respective group 5. which are located closest to 
30 each other, is preferably 2-6 mm, and the greatest distance between the 
bonding sites 4 which are located adjacent to each other within the groups 
is preferably 0.5-1 mm. The former distance is then at least approx. twice 
as great as the latter distance. 
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When the melted or softened thermoplastic material in the 
laminate 1 cools, it solidifies and serves as a bonding agent for the 
material laminate. In addition to the bonding together of the two material 
layers 2, 3, a permanent compaction or condensation of the porous 
5 structure in the material layers 2, 3 is obtained in this manner. That which 
is most apparent is the compaction at the actual bonding sites 4. In 
addition, the particular location of the bonding sites 4 results in the bonded 
material laminate 1 exhibiting square areas 6 which are enclosed by the 
bonding site 4 in the groups 5 and which exhibit a higher degree of 

10 compaction than do the areas 7 between the groups 5. 

The material laminate 1 shown in Figures 1 and 2 is bonded 
together in such a manner that through-holes 8 have been formed in the 
first material layer 2 at the bonding sites 4. In addition, the material within 
and immediately around the bonding sites 4 is strongly compacted, with 

15 finer capillaries than the surrounding material. This results in the bonding 
sites constituting areas which have an increased ability to allow liquid from 
the first material layer 2 to pass through into the second material 3. 

Even if the material laminate 1 is shown with through-holes 8 in 
the first material layer 2, such a design is not necessary for the invention. 

20 Thus, material laminates in which the bonding sites 4 exhibit a surface of a 
more or less liquid-impermeable nature, or material laminates having both 
through-holes and liquid-impermeable bonds, are also encompassed. 
Bonding sites exhibiting low or no liquid permeability are obtained, for 
example, if the material laminate contains a high proportion of 

2 5 thermoplastic material which has been melted and then allowed to solidify 
to form a film-like surface. Even if the actual bonding sites 4 are 
themselves almost completely liquid-impermeable, the compacted fibre 
structure which has arisen around the bonding sites 4 due to the 
compression which takes place in connection with the bonding results in 

30 the area immediately around each bonding site 4 nevertheless exhibiting a 
very high ability to transfer liquid. 

Furthermore, the compacted areas 6 inside the bonding sites 4 
in each group 5 of bonding sites constitute zones possessing an increased 
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ability to transfer liquid. Due to the fact that the distance beiween the 
bonding sites 4 within each group 5 is relatively small and preferably from 
0.5 mm to 1 mm, the compression in the bonding sites 4 results in the 
area 6 inside the bonding sites 4 also being affected such that a denser 
5 structure is obtained. Thus, the capillary size in the compacted areas 6 
which are delimited by the bonding sites 4 is on average less than in areas 
of the material laminate 1 which are situated between the groups 5 of 
bonding sites 4. This means that the material laminate 1 exhibits an ability 
to transfer liquid which is very high in relation to the combined surface of 

1 0 the bonding sites 4. The combined bonded surface preferably constitutes 
3-11% of the total surface. The surprisingly good ability to transport and 
transfer liquid is due to the fact that it is not only the bonding sites 4 
themselves and the areas immediately adjacent to the bonding sites which 
exhibit an increased ability to transfer liquid; the areas which are located 

1 5 between the bonding sites 4 in a group 5 also contribute to the improved 
liquid transfer. 

It is thus possible, by means of the invention, to create areas of 
greater density and, as a result, increased ability to transport liquid but 
nevertheless retain high bulk, pliancy and flexibility in the material laminate 
20 1. 

Figure 3 shows a bonding pattern for a material laminate 1 
according to the invention. The bonding pattern consists of rhombic 
bonding sites 4 arranged in groups 5' of four bonding sites 4 in each group 
5'. In addition, the bonding pattern in Figure 3 exhibits superordinate group 

25 formations 5" of four groups 5' having in each case four bonding sites 4. 
Three different types of areas 6, 7. 9. with different relative material 
densities, can thus be identified in the bonding pattern in Figure 3. In this 
case, the densest material structure, with the smallest pore size, is to be 
found within the groups 5' consisting of four bonding sites 4. The areas 7 

30 of somewhat lower density, and as a result somewhat greater pore size, 
are to be found in the superordinate group formations 5" of groups 5* 
having in each case four bonding sites 4. Finally, the least dense areas 9 
are to be found between the superordinate group formations 5" and 
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between the superordinate group formations 5" and individual groups 5 of 
bonding sites 4 which are arranged between the superordinate group 
formations 5", 

Figure 4 shows bonding sites 4 in the form of short (1-1 .5 mm) 
5 dash-shaped bonds which are arranged in what are in the main parallel 
bands 5 having a relative distance between the bands which exceeds the 
distance between the bonding sites 4 which are included in the bands. 
Within the bands, compacted areas 6 are present between the bonding 
sites 4, which compacted areas exhibit a smaller pore size than areas 7, 
1 0 which are located between the bands 5. 

Further utilisable bonding patterns are shown in Figures 5-7, 
with Figure 5 showing undulating bonding lines 4 which are in the main 
parallel and which are arranged in pairs with a relative distance between 
the bonding lines 4 in each pair 5 which exceeds the distance between the 
1 5 pairs 5 of bonding lines 4. The bonding pattern shown in Figure 5 thus 
results in a material laminate having compacted liquid-transferring areas 
between the bonding lines 4 in each pair and bulky, distance-creating, soft 
and airy areas 7 between the bonding pairs 5. 

An advantage of arranging the bonding sites 4 in the form of 
2 0 bands or lines is that a surface material having such a bonding pattern in 
the main conducts liquid in along the bands or lines and counteracts the 
spread of liquid perpendicularly to the bands or lines. This circumstance 
can advantageously be exploited in order to decrease the risk of an 
absorbent product leaking from its edges. 

2 5 Figure 6 shows a pattern with groups 5 which each consist of 

two bonding sites 4 in the form of concentric rings which delimit compacted 
areas 6, while areas 7 of lower density are to be found outside the outer of 
the annular bonding sites 4. 

Figure 7 shows a pattern of short parallel bonding lines 4 which 

3 0 are arranged in pairs at a relative distance such that compacted areas 6 

are formed between the bonding lines 4 in each pair 5 and less dense 
areas are formed between the pairs of bonding lines 4. 

The incontinence shield 10 shown in Figure 8 includes a 
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material laminate 1 according to the invention, which laminate includes a 
liquid-permeable outer layer 2 and a liquid-permeable liquid-transferring 
layer 3. Together with a liquid-impermeable outer layer 1 1 , the liquid- 
permeable outer layer 2 encloses an absorptive body 12. The two outer 
5 layers 2, 1 1 have somewhat larger dimensions in the plane than does the 
absorptive body 12 and extend some distance beyond the edges of the 
absorptive body. The outer layers 2, 1 1 are mutually connected within the 
projecting parts 13, for example by gluing or welding with heat or 
ultrasound. 

10 The absorptive body 12 can be of any conventional type 

whatever. Examples of commonly occurring absorptive materials are 
cellulose fluff pulp, tissue layers, highly absorbent polymers (so-called 
superabsorbents), absorbent foam materials, absorbent nonwoven 
materials and the like. It is normal to combine cellulose fluff pulp and 

15 superabsorbents in an absorptive body. It is also normal to use absorptive 
bodies which are constructed of layers of different materials having 
different properties as regards the ability to receive, spread and store 
liquid. This is well known to the skilled person in the field and does not 
therefore need to be described in detail. The thin absorptive bodies which 

2 0 are nowadays common in, for example, babies' nappies and incontinence 
shields often consist of a compressed, mixed or layered structure 
composed of cellulose fluff pulp and superabsorbent. 

An attachment member 14, in the form of a longitudinal area of 
self-adhesive glue, is arranged on the outside of the liquid-impermeable 

2 5 outer layer 1 1. Before use, the glue area 14 is expediently covered with a 

detachable protective layer, which is not shown on the drawing, of release 
agent-treated paper or plastic film. While the attachment member 14 on 
the depicted incontinence shield consists of a longitudinal glue area, it is 
naturally possible to conceive of a number of other glue patterns as well as 

3 0 other types of attachment members such as hook-and-loop members, 

press studs, girdles, special underpants, or the like. 

An incontinence shield 10 of the type shown in Figure 8 is first 
of all intended to be used by individuals who are suffering from relatively 
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mild incontinence problems and is readily accommodated inside a normal 
pair of underpants. In this connection, the attachment element 14 serves to 
hold the incontinence shield in place in the underpants during use. 

The incontinence shield 10 is hourglass-shaped with wider end 
5 parts 15, 16 and a narrower crotch part 17 which is located between the 
end parts 15, 16. The crotch part 17 is that part of the incontinence shield 
which is intended, during use, to be to the crotch of the user and to serve 
as the surface for receiving the excreted body fluid. 

As has been previously mentioned, a porous and resilient 

1 0 liquid-transferhng layer 3. for example a fibre wad, a porous foam layer, or 
another of the materials which have been specified as being suitable for 
the second material layer in the material laminate shown in Figures 1 and 
2, is arranged between the liquid-permeable outer layer 2 and the 
absorptive body 1 1 . The liquid-transferring layer 3 receives the liquid 

15 which passes through the outer layer 2. Urination often involves relatively 
large quantities of liquid which are emitted over a short period. It is 
therefore essentia! that the contact between the liquid-permeable outer 
layer and the liquid-transferring layer 3 which lies inside it is such that the 
liquid penetrates rapidly into the liquid-transferring layer 3. Due to the fact 

2 0 that the liquid-transferring layer is a layer having a high bulk and a 
thickness which is preferably from 0.5 mm to 4 mm, the layer 3 can 
function as a temporary reservoir for the liquid before it is gradually 
absorbed into the absorptive body 1 1 . 

While the liquid-transferhng layer 3 is somewhat narrower than 

2 5 the absorptive body 1 1 in the example shown, it extends over the whole 
length of the incontinence shield. Such a design is advantageous since it 
allows some saving of material. It is naturally possible to save further 
material by not allowing the liquid-transfernng layer 3 to extend over the 
whole of the length of the incontinence shield. For example it is 

30 conceivable only to arrange the liquid-transferring layer 3 at the crotch part 
17 of the incontinence shield since the majority of the body fluid which is to 
be absorbed by the incontinence shield can be expected to strike the 
shield within this part 17. 
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Commonly employed liquid-transferring layers are often very 
porous and thereby exhibit a relatively large effective median pore size 
which is often larger than the effective median pore size of conventional 
liquid-permeable surface layer materials. The effective median pore size of 
5 a fibre material can be measured using a measuring method which is 
described in EP-A-0,470,392. Since, as a result of the capillary effect, 
liquid endeavours to pass from wider to finer capillaries and not the other 
way round, liquid tends to remain in the fibre network of the surface 
material instead of being drained by the more porous liquid-transferring 

10 layer. This means that there is a risk of liquid running on the surface of the 
outer layer and giving rise to leakage. In addition, liquid remains in the 
fibre structure of the outer layer as a result of which the surface of the 
outer layer is felt by the user to be wet and uncomfortable. 

Connecting the liquid-permeable outer layer 2 with the liquid- 

15 transferring layer 3 as described in connection with the material laminate 1 
shown in Figures 1 and 2 results in the liquid-transferring layer 3 being 
compressed at the bonding site 4. In this way, the liquid-transferring layer 
3 exhibits a density gradient, with the density increasing in the direction 
towards each respective bonding site 4. As a result, the liquid-transferring 

2 0 layer 3 comes to possess a pore size gradient around the bonding sites 4 
and an area in which the effective median pore size is less than the 
median pore size of the liquid-permeable outer layer 2. By grouping the 
bonding sites 4 in accordance with the invention, it is possible to increase 
the proportion of the surface of the outer layer laminate 1 in which the 

2 5 median pore size of the liquid-transferring layer 3 is less than the median 
pore size of the liquid-permeable outer layer 2. 

Because of this, the liquid-transferring layer 3 can efficiently 
drain the outer layer 2 of liquid. As a result of the outer layer 2 being 
drained of liquid in the area around each respective bonding site 4 and in 

30 the intermediate, denser areas 6 between the bonding sites 4 in each 
group 5 of bonding sites, a deficit of liquid arises in these areas, 
whereupon an equalisation of liquid will take place with surrounding areas. 
As a result, the outer layer 2 will come to contain less liquid overall and 
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thereby be felt to be drier against the skin. 

By arranging the bonding sites 4 in groups 5 with bond-free, 
condensed areas 6 between the bonding sites 4. it is thus possible, with a 
relatively small number of bonds, to obtain very good liquid transport from 
5. the liquid-permeable outer layer 2 to the liquid-transferring layer 3. In 
addition, bond-free areas 7 are left between the groups 5, thereby 
imparting an undulating structure to the surface of the incontinence shield 

10 which is facing the user. In addition, the bond-free areas 7 between the 
bonding groups 5 are bulky and soft and result in the material laminate 1 

1 0 being airy and comfortable while at the same time providing a good 

distancing effect, as a result of which the skin of the user can be kept dry 
even after wetting. 

In order to obtain good liquid transfer between the liquid- 
transferring layer 3 and the absorptive body 1 1 , the absorptive body 

15 should have a greater liquid affinity than the liquid-transferring layer 3. 

This can be achieved, for example, by the liquid-transferring layer 3 being 
less hydrophilic than the absorptive body 1 1 and/or by the absorptive body 

1 1 having more of a fine-capillary structure than the liquid-transferring 
layer 3. 

2 0 The invention is not to be regarded as being limited to the 

embodiment examples which are described in this present document; on 
the contrary, it is possible to conceive of a number of further variants and 
modifications within the scope of the subsequent patent claims. 



